Phosphorylated PKR contributes the induction of GRP94 under ER stress.
Phosphorylated double-stranded RNA-dependent protein kinase (PKR) is thought to play an important role during ER stress induced cell death, but its molecular mechanism of action has not yet been clarified completely. To resolve this issue, we employed a PKR inhibitor together with ER stress inducers (tunicamycin, thapsigargin, and 2-deoxyglucose) and found that this treatment applied to SK-N-SH and HepG2 cells suppressed the expressional induction of 94kDa glucose regulated protein (GRP94) but not GRP78 proteins at both protein and mRNA levels. Although GRP94 mRNA increased, no significant difference was observed in the mRNA level of spliced X box binding protein 1 (XBP1) and reporter gene assay using GRP78 and GRP94 promoter with an ER stress response element (ERSE) showed that PKR inhibitor did not affect their activity. These results suggest that a novel mechanism other than ERSE-dependent mRNA transcription is required for the induction of GRP94 and phosphorylation of PKR contributes to the induction of GRP94 under ER stress.